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About the McNair Lecture 


The McNair Lecture was established by the 1857 will of 
John Calvin McNair, who asked that “the object of which lec- 
ture(s) shall be to show the mutual bearing of Science and 
Theology upon each other.” 

The lecture is currently hosted by St. Andrews University. 
‘The series was previously hosted by the University of North 
Carolina at Chapel Hill and included such noted speakers as 
Stephen J. Gould, John C. Polkinghorne, Ian G. Barbour, J. 
Robert Oppenheimer, Charles A. Coulson, and John Dewey. 


On the Frontier of Theology and Science 


Physical Cosmology and Creation Theology (Creation Ex Nihilo)' 


The Christian doctrine of creation ex nihilo represents an amal- 
gam of philosophical and theological claims about the work of God 
as the Creator of the Universe. These include the fundamental as- 
sertion that the sheer existence of the world points to God as its 
Creator “out of nothing.” The ontological contingency of the uni- 
verse as a whole requires God as its primary cause, without which 
it would not exist. In addition, the rationality of the universe, rep- 
resented empirically by the laws of nature as contained in scientific 
theories, points to the Christ as divine /ogos through which “all 
things were made” (John 1:1-3). Finally the universe, as God’s cre- 
ation, is good and purposeful. It is finite in size. It has a beginning 
and it will be eschatologically transformed into the new creation 
(Rev. 21). What, if anything, does modern science say about these 
theological claims? 

Standard Big Bang cosmology (circa 1940s-1960s) presented 
the world with a radical scientific conception of the universe: it 
could be either finite or infinite in size and, more importantly, it 
had an absolute beginning in the finite past denoted by t=0 
(time=0). Recall that for 2,500 years, the size of the universe had 
been open to debate. While the Greek philosophers were split over 
the issue—it is finite, according to Plato, Aristotle, and Prolemy 
but infinite according to Epicurus and Democritus—the founders 
of modern scientific cosmology agreed that it is infinite, a hallmark 
of the Copernican-Newtonian cosmology. Nevertheless, from the 
Greek philosophers to the early modern scientists, the universe ap- 
peared eternal and unchanging. But all that was to transform under 
twentieth-century cosmology. 

After constructing the Special Theory of Relativity (SR, 1905), 
Albert Einstein created the General Theory of Relativity (GR, 
1916) in wihch he gave a relativistically correct interpretation of 
the universal force of gravity. In Einstein’s theory, the sun curves 
space-time in the neighborhood of the solar system and the planets 
move in elliptical orbits because they follow the natural (geodesic) 
paths in curved space-time. By extension, the universe is curved by 
its countless fields of galaxies. 
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Following in the tradition of over two millenia, Einstein as- 
sumed that the universe is eternal and unchanging in time, al- 
though he broke with tradition and believed it to be a finite 
universe which met these conditions; the universe had to be ex- 
panding or contracting in time. Although Einstein tried (success- 
fully) to change the equations of GR to allow for an eternal and 
unchanging universe, observational evidence on distant galaxies 
began to accumulate, suggesting that these galaxies were actually 
receding from us in all directions. Additional theoretical reasons 
came in support of an expanding universe by scientists such as 
Alexander Friedman and George Lemaitre. By the 1940s, the so- 
called Big Bang model was widely accepted, including its depiction 
of an absolute beginning at t=0. The discovery of microwave back- 
ground radiation in 1965 by Arno Penzias and Robert Wilson 
seemed to clinch the deal. 

But if the universe had a finite beginning according to science, 
this in turn would have immense philosophical and theological im- 
plications. These included enthusiastic endorsement of the Big 
Bang as directly connecting, supporting, or confirming the Chris- 
tian doctrine of creation ex nihilo. Such support came from schol- 
ars, including Ted Peters and Wolfhart Pannenberg; church 
authorities such as Pope Pius XII; and spokespersons for popular 
movements such as Hugh Ross, founder of Reasons to Beleive. On 
the other hand, some scholars within the theological and scienctific 
communities, such as Arthur Peacocke and John Polkinghorne, ar- 
gued for the complete irrelevance of cosmology to theology. 

In light of this, a middle ground was carved out by Ernan Mc- 
Mullin in terms of what he called “consonance,” a position which 
I developed in detail by using the concept of contingency as a philo- 
sophical connection or substratum underlying both creation the- 
ology and Big Bang cosmology. In creation theology, the 
contingency of the world is represented (borrowing the terminol- 
ogy of Freidrich Schleimacher and Paul Tillich) by it absolute de- 
pendence on God as its ground of being and Creator ex nihilo. In 
Big Bang Cosmology, contingency is represented empirically by the 
sheer existence of the universes, by contingencies in the laws of na- 
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ture which describe it, and by its temporal contingency in the past, 
represented by the absolute beginning event, t=0. With this use of 
contingency as a philosophical argument mediating between the- 
ology and science, ] was able to connect the two explicit issues— 
creation ex nihilo and t=-O—but in an indirect way such that 
changes in either science or theology would not destroy the con- 
nection, as it would the direct connection of those arguing for sup- 
port from science but leave it open to further exploration.’ 

Meanwhile, scientists were puzzled by the fact that their best 
theories pointed to a singularity in time: an event without cause. 
By the early 1980s, Alan Guth and others had begun to develop 
alternative approaches to Big Bang cosmology drawing on quantum 
mechanics, approaches which retained the idea of an expanding 
universe but which replaced the very early moments of the universe 
(circa 10° seconds after 1=0) with a period of very rapid inflation. 
These inflationary Big Bang models suggested that instead of an 
initial singularity, our universe emerged out of a prior universe, per- 
haps a mega-universe or superspace of universes. In doing so, they 
did away with t=0 as an established feature of our universe. 

The inflationary models also explained another puzzling feature 
of the Standard Big Bang model: the precise fine-tuning of the laws 
of physics and the empirical values of the natural constants which 
jointly made possible the biological evolution of life in the universe 
as represented by the Anthropic Principle. In the early inflationary 
period, the universe expanded so rapidly that our visible universe 
is actually a very small region of an immensely larger universe with 
countless other such regions. Each region might be characterized 
by different values of the constants, perhaps even with some of its 
physical laws taking different forms. Life then naturally evolved in 
the domain(s) which are consistent physically with its evolution, 
and a divine explanation of fine-tuning seems necessary. 

What then of consonance between creation theology and in- 
flationary Big Bang cosmology? My take on all this is two-fold. 
First, when t=0 is firmly a part of the scientific view of the universe, 
it makes perfect sense to explore its philosophical and theological 
implications as long as scholars undertake such explorations as ten- 
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tative, recognizing the hypothetical nature of the cosmology under 
study. We must take the current views of science seriously, but we 
must also recognize that they can, and often do, change. Rather 
than acting as a justification to avoid the interaction with science, 
the historical relativity of scientific theories invites considered dia- 
logue tempered with a “what if” disclaimer. 

At this point, it seems to me unfruitful to continue to discuss 
t=0—but that does not, in fact, equally apply to the issue of fine- 
tuning. This leads to my second take. Even without an initial sin- 
gularity, the fine-tuning of our universe is a well-established and 
seemingly permanent feature of science. True, it is a fine-tuning 
which we ought no longer to conceive in terms of an act of God at 
the beginning of the universe (because, apparently, there is no such 
beginning), but it certainly is a fine-tuning which can be conceived 
as the result of God’s creating our universe, even if that entails God’s 
creating a prior mega-universe such that, under the right condi- 
tions, life could evolve in one or more of its many domains. Because 
of the its fine-tuning, we now know that biological processes are 
firmly rooted in the precise physical conditions of this universe, 
and this suggests theologically that the purpose and meaning of the 
physical universe is, in part at least, found in the phenomenon of 
biological life. The door is opened to suggesting, in turn, that the 
empirical requirements supporting the possibility for the experience 
of subjectivity, community, historicity, and eventually the capacity 
to respond to God’s self-revelation, are built into the fabric of the 
universe: the precise kind of physics in our universe makes them 
possible, and that is surely the handiwork of God the Creator. 


Evolution and Creation Theology (“Continuous Creation” 

We live in a universe just right for life: one whose physical fine- 
tuning makes the biological evolution of life possible while leaving 
the processes and properties of living creatures truly emergent and 
irreducible to the underlying physics. Since Christians believe God 
is the Creator of the universe ex nihilo, the fact that it exists and 
the further fact that it exists in precisely the way we needed for life 
to evolve somewhere (perhaps many places) in the universe is God’s 
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ex nihilo gift. In addition, Christians believe that God acts provi- 
dentially in special events in both history and nature as the ongoing 
Creator of all that was, is, and will be. Hence it is natural to assert 
the basic claim that “evolution is God’s way of creating life;” that 
God acts in, with, and through the processes of nature (which God 
created ex nihilo) to bring about in time the evolution of species. 
‘The (sometimes questionable’) term “theistic evolution” (TE) is fre- 
quently used to refer to this basic claim. Ted Peters and Martinez 
Hewlett have written an excellent account of the varieties of posi- 
tions taken by theistic evolutionists.‘ These positions included 
themes held in common which distinguish all of them sharply from 
the arguments of Intelligent Design and, even more so, from Sci- 
entific Creationism on the one hand and deism and atheism on the 
other. 

TE is tremendously important not only to the theological acad- 
emy but, perhaps even more so, to the general public. In the mind 
of the public, we appear to have a standoff between a finished cre- 
ation back at the beginning, back in the book of Genesis, or an on- 
going creative process that includes biological evolution. It is 
important for the theologian to assert that the long story of bio- 
logical evolution is the way God has brought the present human 
race into existence. Evolution is the way God did it. Evolution is a 
form of divine creative action in the natural world, adding creation 
continua to creation ex nthilo. 

Now, the claim that God acts within the process of nature and 
not just “at the beginning” (if there were such a singularity—see 
above) is a crucial response to the argument by Stephen Hawking 
in his Brief History of Time, and in particular to Carl Sagan who 
wrote the introduction to it, that if there is no initial singularity— 
and Hawking’s speculative model about quantum cosmology does 
away with t=0—there would be, in effect, nothing left for God to 
do.’ Now, I just suggested in the previous paragraph that creation 
ex nihilo is a relation between God and every event in the universe; 
apparently the true target of Sagan and Hawking is an atrophied 
deism which restricts God’s causality to the beginning of the uni- 
verse and not traditional Christian creation theology. Nevertheless, 
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unless we Christians can say what we mean by providential divine 
action in nature, presupposing but going beyond God’s act as the 
constant primary cause of every event in nature, the importance of 
God’s continuous creative activity would seem marginalized at best 
and, with liberal theology in general, we would have dissolved prov- 
idence back into creation. Do we have any options for discussing 
providential, special divine action in light of science? 


Non-Interventionist Objective Divine Action (NIODA) 


Christians since the Enlightenment have been divided over 
how to respond to the question of God’s specific and objective acts 
in nature. Conservatives of all denominations have affirmed objec- 
tively special divine action at the cost of divine interventionism: 
God performs what are in essence miracles in the world along with 
upholding the world in existence by suspending or even violating 
the natural flow of its processes. Liberals starting with Schleierma- 
cher have sought consistency with science and consistency between 
the theology of creation and of providence at the expense of objec- 
tive divine action, suggesting that what we attribute verbally to 
God’s initiative in special events is just a linguistic redescription of 
what nature does entirely through its own God-given processes and 
secondary causes. No intervention here, but at a price: no really 
distinctive divine action, either. As Langdon Gilkey would say, no 
divine acts, no divine revelation, just the history of religious expe- 
rience.° 

Is there an alternative that combines the objective dimension 
of divine action with a non-interventionist mode of divine action? 
Such is the goal of NIODA: non-interventionist objective divine 
action. (See Figure 1 below.) It is one of the principle research agen- 
das being pursued by the ongoing collaboration between the Center 
for Theology and the Natural Sciences (CTNS) at the Graduate 
Theological Union (GTU) and the Vatican Observatory (VO). 
Along with several other major research projects, NIODA has been 
an attempt to search the contemporary sciences for theories which 
could be given a philosophical interpretation called “ontological 
indeterminism,” namely, that there are some events in some do- 
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mains, levels, or kinds of processes in nature which lack a sufficient 
efficient natural cause. If such domains with such events can be 
found, it would be intelligible to claim that God acts objectively 
here, in and with nature, to bring about these events which are oth- 
erwise not entirely determined and actualized by nature alone.’ 

One possibility is quantum mechanics (QM), the physics of 
atomic and subatomic processes. According to some versions of the 
Copenhagen interpretation, QM can only offer a probabilistic ex- 
planation of the occurrence of certain events such as radioactive 
decay or electron tunneling. There simply is no natural cause which 
acts to bring about the specific decay of a uranium atom, for ex- 
ample. If that is true, then we are free to interpret this point theo- 
logically as an instance of non-interventionist objective divine 
action.® 

Above, I touched on the challenge of tying scientific cosmology 
too closely to creation theology due to the historical relativity of 
science. That certainly applies here with QM, but an even starker 
challenge holds as well: multiple interpretability. QM is subject to 
a variety of competing interpretations from Copenhagen indeter- 
minism to Bohmian and many-worlds or many-minds determin- 
ism. To date, no one has proven one theory to be the victor, ruling 
out the rest. So the strategy of proceeding hypothetically, the “what 
if” strategy recommended above regarding t=0, is needed here even 
more clearly. We are free to adopt a specific interpretation, such as 
that of Copenhagen, but we must be fully up front that this inter- 
pretation is taken as if it were correct and thus subject to constant 
reassessment and possible abandonment. If we proceed with this 
strategy, we can say that QM offers the possibility of breaking the 
theological deadlock between conservative interventionism and lib- 
eral subjectivism by making NIODA possible. 

The importance of this point is now evident: biological evolu- 
tion depends on both complex macroscopic processes involving 
competition and cooperation between species, environmental 
changes, and other factors which provide the sieve of natural selec- 
tion on the one hand, and intricate microscopic processes at the 
organismic, cellular, and molecular level on the other. During these 
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microscopic processes, genetic mutations can occur which have the 
potential, if expressed in the progeny as adaptive and not deleteri- 
ous traits, to increase the relative reproductive fitness of the species 
and thus eventually to result in variations in that species. Many of 
these mutations depend on the physics of QM through the making 
and breaking of the hydrogen bonds at the subatomic level in the 
DNA macromolecule, bonds which knit together the chemical 
bases of the DNA molecule. God, acting in and through these ge- 
netic processes, can be thought of, then, as influencing the evolu- 
tion of life in a way that is entirely consistent with Darwinian 
evolution. In this way, QM offers the chance to make good on the 
promissory note that, otherwise, theistic evolutionists offer without 
much in the way of payoff. 


Natural Theodicy: Suffering in Nature 
The concept of theistic evolution (TE) incorporating NIODA 


comes at a price, as we can see. If God acts within the evolutionary 
processes of nature, what is God’s relation to the suffering, disease, 
death, and extinction that are ubiquitous to the history of life on 
earth? Such natural evils, as they are often termed, expand the tra- 
ditional concerns for theodicy beyond and below the boundaries 
set by the human realm of moral agency; no longer is suffering in 
nature attributed to the human perversion of sin. This issues into 
what many call natural theodicy. The phenomena of natural evil 
have a temporal scope of millions, even billions of years compared 
to the tiny fragment of the history of human sin. Moreover, they 
do not occur because of moral failure in the pre-human world but 
instead they occur at a lower, pre-moral level in animals. Indeed, 
death and extinction are constitutive of the very processes which 
make life and evolution possible. What, then, is our response to 
the challenge that natural evil poses to the goodness and power of 
God as life’s continuous creator? 

Many scholars in theology and science offer a kenotic response 
to this challenge which starts with a Christologically-based kenosis 
in which Christ’s suffering with humankind is seen to extend to all 
of life. These scholars typically extend the domain from Christology 
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to what I would call a Creation-based kenosis in two steps: first 
God is said to choose not to act to prevent natural evils in order 
that creatures can be free to act on their own, and then God is said 
to do so by withdrawing not only power but even the divine pres- 
ence from nature.’ 

As Ted Peters has pointed out, in contrast, this second, double 
verison of kenosis is based on a “fixed pie” interpretation of freedom 
in which one agent’s freedom curtails the other agent’s freedom." 
In its stead, Peters formulates the idea of divine action such that 
by acting, and not by inaction, God sets me free; and it is through 
this freedom that I freely respond to God’s action. Moreover, God’s 
presence, and not God’s absence, is what creaturely freedom re- 
quires. With Peters, then, I would be very hesitant about embracing 
the second kind of kenosis in both its forms as an appropriate re- 
sponse to natural theodicy. 

Nevertheless, the idea that through the cross—what Lutherans 
call the Theology of the Cross—according to which God in Christ 
indentifies with, takes up, and heals the suffering of the evolution- 
ary history of life, seems like the right way to go. To put this more 
formally, I have often suggested that what we need is to relocate 
the problem of natural evil from the doctrine of creation to the 
doctrine of redemption, where we can find appropriate forms of 
response shaped by the millenia of theology’s grappling with the 
problem of moral evil.'' In short, we need to extend the Theology 
of the Cross and the Ressurection of Jesus to embrace all life on 
earth—and in the universe. But this takes us to the toughest chal- 
lenge on the books in theology and science. 


Ressurection, Eschatology, and Cosmology 


The suffering of God with the world, human and non-human, 
would be futile if it did not open up to God’s overcoming the evils 
of this world, including the physical and biological processes which 
make natural evil possible. Thus, the Ressurection of Jesus of 
Nazareth and through it the beginning of God’s eschatological 
transformation of the world into the new creation must, I believe, 
be the centerpiece of the conversations for Christians between the- 
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ology and evolutionary biology. Even as we envision the suffering 
of Christ with all humanity as extended to all life on Earth (and in 
the universe), so too the possibility of everlasting life through the 
ressurection must be seen to embrace all life on Earth (and in the 
universe). 

Now, following a variety of Biblical scholars and systematic 
theologians, by ressurection J mean bodily transformation and not 
merely resuscitation (as with the raising of Lazarus) or a non-em- 
bodied, Gnostic or spiritual transfiguration—let alone merely the 
subjective experience of the disciples 4 la Bultmann." This, in turn, 
means that the Resurrection of Jesus is not just an event limited 
and confined to the post-mortem life of Jesus (i.e., a miracle that 
leaves the surrounding environment unchanged) but the transfor- 
mation of at least a local part of the world into the new creation as 
a proleptic instance (to use Pannenberg’s famous term) of what will 
be the transformation of all the world at the eschatological parou- 
sia.'° Taking this one step further, since the term creation in the 
doctrine of Creation stands for the universe, the new creation in 
Christian eschatology must stand for the transformation of the uni- 
verse into the eternal paradise God promises through Christ. 

Here, then, we come to the toughest challenge for theology’s 
conversation with science: the future of the universe according to 
science. Big Bang cosmology—standard, inflationary, and recent 
accelerating-universe models—portray the future as either freeze 
or fry: endless expansion and cooling toward absolute zero or a rec- 
ollapse into an inferno of endlessly-soaring temperatures. Moreover, 
in both cases the conditions for the possibility of life in the future 
and the universe vanish long before either freeze or fry scenarios 
play out as stars, supernova, and protons and neutrons, essential 
for life, disintegrate. 

How can we avoid this supposedly unavoidable confict without 
ceasing to have a dialogue with science? One way I am exploring 
starts by first recognizing that the regularities of nature which sci- 
ence represents in such theories as GR are based, ultimately, on the 
turstworthiness of God’s ongoing action as Creator. The predictions 
of scientific cosmology, in turn—freeze or fry—are based on theo- 
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ries such as GR. But if God has chosen to act in radically new ways 
through the Ressurection of Jesus, and if this is a foretaste of what 
God will do in the eschatological future, then the predictions of 
science do not hold. It is not that they are simple miscalculations 
or that the theories on which they are based are wrong about their 
explanation of the past history of the universe. Instead, it is that 
the predictions will not come to pass because nature will be trans- 
formed into new forms of regularity described not by GR but by 
new laws of nature.'4 

John Polkinghorne has referred to the transformation of the 
universe as God’s act of creation ex vetera (out of the old) to un- 
derscore that it is not a second ex nihilo creation.’® Ted Peters has 
used language about prolepsis and temporal holism to capture the 
sense of radical eschatological newness.'® I have tried to capture 
this idea through the acronym FINLON, meaning that Easter was 
the first instantiation of what will one day be the new laws of na- 
ture, and as FINLONC, meaning that Easter evidenced the first 
instantiation of the new laws of the new creation. With those ideas 
as a basis, dialogue and interaction can continue with science in all 
that it teaches us about the universe while we remain open to the 
possibilities of the radically new that Christian eschatology sug- 
gests. 


Creative Mutual Interaction 

Over the past decade, I have suggested that the relation be- 
tween theology and science should be mutual and interactive. Let 
me close by briefly suggesting what this might mean for each of he 
five questions considered in terms of possible future scientific re- 
search as creatively touched by the influence of Christian theology 
revised in light of its interactions with science. On the one hand, 
theology can benefit from taking science into its own domain. On 
the other hand, perhaps scientists could benefit from conversations 
with theologians that suggest new paths for research. I call this two- 
way street Creative mutual interaction. 

1. Cosmology and creation theology. First, let’s start with the 
theological claim that God created the universe in order that life 
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could evolve in it, bringing about creatures capable of reason and 
moral agency.’” If so, then the search for intelligent life in the uni- 
verse (e.g., project SETI), which focuses on the rational capacity 
of ET, should be augmented scientifically to search, somehow, for 
signs that ET are morally capable of choosing between good and 
evil. My acronym for this augmented program is SETIMA: the 
search for extraterrestrial intelligent moral agents. In parallel with 
this, I believe that there are rich philosophical and theological as- 
sumptions underlying the scientific research agenda of the SETI 
community about the benign nature of ET and the value of receiv- 
ing interstellar communications. It would be fascinating to make 
these assumptions explicit, to explore their roots and the ways they 
have guided SETI research, and then consider ways they might be 
enhanced or altered through SETIMA research. 

2 and 3: Evolution and creation theology via NIODA. Second, 
if we really believe God acts in special ways in and through the 
processes of evolution and (pace Intelligent Design) that science 
should not include reference to divine action in evolutionary biol- 
ogy, we need something like an indeterministic interpretation of 
QM to prove itself against its deterministic competitors. As a con- 
sequence of this, a number of possible research programs arise: one 
could look for empirical evidence based on QM that would more 
strongly support indeterminism or one could suggest ways of al- 
tering QM to offer such support (cf. Abner Shimony’s experimental 
metaphysics).'® 

4 and 5. Natural theodicy and eschatology. Third, a theology 
of redemption which responds to natural evil via an eschatology of 
new creation and not just to the time leading to their death. This 
theology, in turn, could lead to a new philosophy of time in which 
the past is multiply connected to the eschatological future: each 
moment in time is both part of the routine temporal flow and a 
connection to the new creation. If so, one might look for new forms 
of mathematics to represent such a multiply-connected topology 
and then try to determine whether such mathematics could be use- 
ful to research physics. Theologies of redemption which call for 
such concepts as prolepsis, duration, and temporal holism have 
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been suggested by Pannenberg and Peters, among others. In order 
to connect these ideas with science, something like a richer tem- 
poral topology suggested above might be needed. The search for 
this topology would be fascinating, indeed. 
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Figure 1: Options for divine action given either ontological deter- 


minism or indeterminism in nature.’” 
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On the left half of Figure 1, nature, viewed through the lens 
of classical physics, is interpreted deterministically. This, in turn, 
leads to the historical split between liberal and conservative ap- 
proaches to special divine action. For liberals, the notion of sub- 
jectively special divine action reduces, in essence, to a verbal 
redescription of what is in fact ordinary divine action. For conser- 
vatives, objectively special divine action requires interventionism 
and thus amounts to miraculous divine action. Note that deter- 
minism, as a philosophical interpretation of classical physics, forces 
the theological split between these approaches to divine action. On 
the right half of Figure 1, nature, understood through contempo- 
rary science, is interpreted indeterministically. Here we see that, 
while liberal and conservative approaches to divine action are still 
options, a third possibility arises for the first time: non-interven- 
tionist objective divine action (NIODA). NIODA combines the 
virtues of the liberal approach (non-interventionism) and the con- 
servative approach (objective divine action) without their corre- 
sponding disadvantages. The challenge is to find one or more areas 
in contemporary science that permit such an indeterministic on- 
tology for nature. CTNS/VO scholars pursue a variety of areas in 


science in response to this challenge. 
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